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This article describes our approach and evidence-based evaluation of popliteal entrapment syndrome. Included is a technical
description of our use of preoperative intravascular ultrasound for diagnosis and operative planning in combination with
our utilization of intraoperative duplex ultrasound. This evidence-based, methodical approach enables not only the correct
diagnosis of the type of popliteal entrapment, but more importantly, identiﬁes irreparable injury to the popliteal artery that
would necessitate operative arterial reconstruction prior to surgery. (J Vasc Surg 2013;57:1695-7.)Since the ﬁrst description of popliteal entrapment
syndrome, there have been reﬁnements in the classiﬁcation
as well as advances in imaging techniques resulting in
changes in the treatment of this disorder.1-3 The anatomic
incidence in the general population (3 per 86) is much
higher than that seen in clinical practices (reported as low
as 17 per 4 million) as often the clinical symptoms do
not develop in physically inactive populations.4,5 On
the contrary, in high-performance athletes and military
personnel, hypertrophy of the gastrocnemius and soleus
muscles may result in symptoms of claudication, and it is
in this athletic population that awareness of the disease
has increased.4-6 Recent advances in imaging of popliteal
entrapment syndrome by our group have demonstrated
technical success in determining appropriate treatment
guided by intraoperative duplex.3 Here we describe our
protocol for evaluation of popliteal entrapment syndromethe Madigan Healthcare System.
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preoperative operative planning, as well as our expanded
experience with intraoperative duplex ultrasonography to
guide and assist with appropriate surgical therapy.TECHNIQUE
Over the past 4 years, since our ﬁrst description of
intraoperative duplex ultrasonography in guiding appro-
priate resection of the gastrocnemius muscle for type VI
popliteal entrapment syndrome (hypertrophied medial
head of the gastrocnemius muscle and/or compression
by the soleal sling), we have broadened our use of ultra-
sound not only in the intraoperative application, but also
in the preoperative evaluation. Given that popliteal entrap-
ment syndrome is an atypical cause of claudication, evalua-
tion algorithms are often circuitous or nonexistent, so
patients are often seen by several specialists before referral
to a vascular surgeon. We utilize a formal, evidence-based
process in evaluating this group of patients to ensure
appropriate diagnosis (Fig).7 Our workup (demonstrated
in the Video, online only) begins with a very careful history
and physical examination, looking for typical presenting
complaints, signs, symptoms, and physical examination
ﬁndings consistent with popliteal entrapment syndrome.8
Classically, patients are young and active without a history
of typical atherosclerotic etiology and present with wors-
ening symptoms following strenuous exercise, particularly
when exercising on a graded surface (attributable to
compression of the artery by the gastrocnemius and soleus
during repetitive plantar ﬂexion). On physical examination,
they also have obliteration of the pedal pulses on examina-
tion with aggressive plantar ﬂexion. When the diagnosis is
considered, we then proceed with an exercise treadmill
test and an ultrasound with provocative maneuvers (dorsi-
or plantar ﬂexion).2,9 In accordance with other published1695
Fig. Workup and treatment algorithm we use in the diagnosis and treatment of popliteal entrapment syndrome.
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proceed with computed tomographic or magnetic reso-
nance angiography to conﬁrm our ﬁndings and to analyze
the anatomy of the popliteal artery to determine if there is
an abnormal popliteal artery, gastrocneumius muscle, or
accessory slip causing the clinical manifestations.10,11
When clinical ﬁndings combined with axial imaging
conﬁrm popliteal entrapment as the leading diagnosis, we
then proceed with dynamic studies to assess the functional
compression of the popliteal artery.12,13 Traditionally, and
in our practice, this is effectively accomplished using angi-
ography with provocative maneuvers (reports also demon-
strate dynamic computed tomography angiography as
beneﬁcial in this manner). We have noted that angio-
graphic occlusion of the popliteal artery is most often
found when the patient is actively plantar ﬂexing the ankle,
but in advanced stages of the disease, compression is also
seen with active dorsiﬂexion. Most recently, we have found
that the addition of intravascular ultrasound (IVUS)
imaging of the popliteal artery has been useful and conﬁr-
matory in assessing the extent of popliteal artery compres-
sion (Volcano VH IVUS system software; Volcano
Corporation, San Diego, Calif). In this technique, a 5F
150-cm IVUS catheter (Eagle Eye Platinum; Volcano
Corporation) is placed into the popliteal artery, typically
using contralateral femoral artery access. In addition to
conﬁrming the length of compression and luminal narrow-
ing (arterial wall apposition to occlusion) with provocation,
IVUS can also assess the arterial lumen for intimal change
and potential irreparable vessel wall damage that may be
missed with external duplex ultrasonography (this is impor-
tant as we have seen a subset of patients that have had no
intimal changes seen on external duplex ultrasonography
and intimal changes with intraoperative duplex ultraso-
nography). With the conﬁrmatory ﬁndings on dynamic
imaging, operative repair is essential in symptomaticpatients in preventing further arterial wall damage and
limb-threatening ischemic complications.
Intraoperatively, as we have described previously,
we begin with a baseline duplex ultrasonography (after the
incision is made and the artery identiﬁed, but before the
entrapment is treated) to assess for baseline peak systolic
velocities and note the changes that occur with passive
dorsiﬂexion (Video demonstrates our intraoperative utiliza-
tion).3 Our approach is then to perform a clinical resection
of the compressive anatomic abnormality, followed by a
conﬁrmatory duplex ultrasonography to again note any
decrease in the peak systolic velocity with provocative
maneuvers. When changes are noted, we perform an addi-
tional resection of compressive tissue (as we attempt to
minimize gastrocnemius muscle resection in these highly
active individuals) and repeat the duplex ultrasonography
until there is no decrement in peak systolic velocities from
the baseline as would be expected with residual disease. In
the small subset of patients who require operative bypass,
this resection enables space for end-to-end interposition
bypass, and prevents repetitive trauma to the interposition
bypass by the offending musculature. The operation is
completed with a B-mode duplex examination of the popli-
teal artery, once the compression is relieved, to determine if
intimal pathology requires resection and interposition graft-
ing. However, this is only conﬁrmatory as intimal changes
seen preoperatively with external duplex ultrasonography
or IVUSmight indicate patients who should undergo popli-
teal artery resection and interposition bypass.
DISCUSSION
Popliteal entrapment syndrome is a complex and rare
cause of claudication in the young adult population.6 The
syndrome was initially described and has been advanced
over the years by military vascular surgeons and surgeons
treating high-performance athletes, who frequently
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physical demands placed on these highly athletic patient
populations.1,2 However, the initial descriptions of the
anatomic classiﬁcations have been expanded to include six
overall classiﬁcations with preoperative workup approaches
that have been reﬁned as well. We have utilized our intra-
operative technique successfully for the past several years
and reﬁned the treatment algorithm leading to no false
positive diagnoses when assessed intraoperatively.3 We
have found that when utilizing our algorithm, we have
made the correct diagnosis, enabled appropriate preopera-
tive planning for the procedure, and found that our preop-
erative workup helps ensure intraoperative success. We
have noted that preoperative IVUS is useful in identifying
intimal changes and when combined with intraoperative
B-mode ultrasound helps to not only identify patients
needing interposition bypass, but to also ensure that there
has been no further progression of disease since the preop-
erative imaging.14
Our technique has been a collaboration and compilation
of several decades of research and clinical experience.
Although axial imaging, as we have demonstrated, is beneﬁ-
cial in the diagnosis, ultrasound has emerged as the most
signiﬁcant diagnostic tool in our treatment of popliteal
entrapment syndrome. One of the difﬁculties in assessing
popliteal entrapment is the functional, or type VI, entrap-
ment as opposed to other types of entrapment attributable
to the fact that the position of the popliteal artery is normal
and no muscular slips or bands may be noted on axial
imaging. However, just as with types I-V, IVUS is ex-
tremely beneﬁcial in determining the magnitude of com-
pression and whether this repetitive compression has led
to intimal changes.
In conclusion, our treatment algorithm is highly
effective in the diagnosis of popliteal entrapment and uses
an evidence-based approach to guide appropriate treatment
based on functional preoperative testing. This technique and
methodology also allows real-time arterial wall imaging that
was previously only possible during operative treatment.
Our process for evaluation includes preoperative IVUS
combined with intraoperative ultrasound to ensure optimal
surgical treatment of popliteal entrapment syndrome.REFERENCES
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